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DETAILED ACTION 
Response to Arguments 

Applicant's arguments filed 9/29/2004 have been fully considered but they are not 
persuasive. The applicant argues that the new limitation "classifying each pixel in the input 
image as a foreground pixel or a background pixel by calculating the probability function 
directly from a formula for each pixel in the input image" is not taught by the prior art. The 
applicant further argues that indexing into a table and electing a value based upon an index does 
not constitute performing a formula . The Examiner disagrees with the applicants assertion. As 
taught by Brady et al on Column 8, Lines 14-20 after a difference image is calculated the 
difference image is sent to a lookup table module whose lookup table stores information based 
on the weighted curve. Brady teaches that the lookup table then outputs the resulting foreground 
weights, which are a measure of probability that a pixel is in the foreground. The process of 
inputting a difference image value and outputting a corresponding lookup table value that 
correspond to a measure of probability that a pixel is in the foreground, is viewed by the 
examiner as determining the probability function from a formula . The examiner views any 
mathematical process as a formula. In Brady et al an input number is input into a look-up table 
and based on the value of the input difference image, a formula determines which value in the 
lookup table is output. Therefore, the probability is determined based on a formula. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
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having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

1: Claims 1, 2, 4-6,9,10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

USPN 5,914,748 Parulski et al in view of USPN 5,684,898 Brady et al. 

2: As for Claim 1, Parulski et al teaches on Column 1, Lines 38-43 the use of having an 

electronic imaging system take multiple images, including an image of a subject plus background 

and an image of the background without a subject. Parulski et al teaches on Column 1 , Lines 43- 

58 how the two images can be compared and the object in the foreground can be separated from 

the background; Parulski et al teaches in Figure 1 the step of separating foreground and 

background images using the difference between a first and second image. Purlaski et al further 

teaches in Figure 2, and on Column 3, Lines 47-64 the details of the difference calculation. 

Parulski et al further discusses in Column 3, Lines 30-40 that the comparison of the two images 

to classify the background image are performed on a pixel-by-pixel basis. Parulski et al teaches 

on Column 3, Lines 39-45 that an additional processing or refining step is necessary to create a 

suitable foreground mask image. Parulski et al depicts in Figure 1 a method of replacing an 

original background image with image data from a different background. Parulski et al teaches 

on Column 6, Lines 15-17 that border feathering can be utilized to better enhance border effects. 

Parulski et al further teaches on Column 2, Lines 37-44 that a new composite image is formed 

from the combination of the original foreground and new background image. 

Parulski et al does not specifically state that the calculation performed during image 

foreground determination is performed using a probability function. Parulski et al further does 

not teach using weighted values for pixel values of the input image and the different background 

determined by the probability map. 
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Brady et al teaches a method for subtracting the background from an image with a 
foreground and background. Brady teaches the method for characterizing the background pixels 
from the foreground pixels involve the use of a probability function Column 8, Lines 14-19. 
Bradley teaches on Column 8, Lines 14-33 that the probability that a pixel is in the foreground is 
calculated for each pixel in the image and a foreground weight image is formed. Therefore, 
because a probability value is calculated for each pixel in the image, a two-dimensional 
representation of pixels each with a corresponding probability of being a background image is 
formed, This is viewed by the examiner as a probability map; Column 7, Lines 46-49. 
Furthermore, Brady et al teaches on Column 8, lines 15-24 the use of using image weighted 
values for pixel values of the input image and the different background determined by the 
probability map. In Brady et al an input number is input into a look-up table and based on the 
value of the input difference image, a formula determines which value in the lookup table is 
output. Therefore, the probability is determined based on a formula. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include the step of classifying the foreground pixels from the background 
pixels using a probability function as taught by Brady et al in the method for generating 
composite image of Parulski et al in order to better classify the foreground pixels from the 
background pixels. 

Furthermore, Parulski et al teaches the method of first capturing an image with a 
foreground object and a background, and second capturing an image with just a background 
object. It would have been obvious to one of ordinary skill in the art at the time the invention was 
made to capture first the background with no foreground and capturing second an image with a 
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background and a foreground. This is because the processing to determine the background and 
foreground pictures is performed after both pictures are taken. 

3: As for Claim 2, Parulski et al teaches on Column 3, Lines 65-67 and Column 4, Lines 1- 
25 that the additional processing step or refining step is performed separately for each R,G,B 
color layer. Parulski et al teaches that the additional processing step processes the R, G, and B 
difference images by separate RGB lookup tables. This is equivalent to processing in normalized 
RGB chromatic color space. 

4: In regards to Claims 4-6, Parulski et al teaches on Column 5, Lines 1-20 that the 
background replacement technique can be applied to moving subjects as well as still subjects. 
Parulski et al further teaches that multiple background plus subject images or just a single 
background plus subject image can be taken. 

5: As for Claim 9, Parulski et al teaches on Column 5, Lines 1-20 that the background 
replacement technique can be applied to moving subjects and that the camera can be driven to 
capture a motion sequence of images or video. 

6: As for Claim 10, Parulski et al teaches on Column 3, Lines 20-22 that the new composite 
image is displayed on a monitor or printed using a printer. Therefore, the printed image 
constitutes an outputted still image. 

7: Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over USPN 5,914,748 
Parulski et al in view of USPN 5,684,898 Brady et al in further view of USPN 5,382,980 
Gehrmann. 

Parulski et al in view of Brady et al teaches the claimed invention as discussed above in 
Claim 1, Parulski et al teaches on Column 3, Lines 65-67 and Column 4, Lines 1-25 that the 



Application/Control Number: 09/225, 1 89 Page 6 

Art Unit: 2612 

additional processing step or refining step is performed separately for each R,G,B color layer. 
Parulski et al teaches that the additional processing step processes the R, G, and B difference 
images by separate RGB lookup tables. Parulski et al does not teach that the refinement step or 
additional processing step can be performed in YCbCr color space. Gehrmann teaches in the 
abstract a method for background replacement of an image that has a further improvement 
process having the background and foreground signals comprised of a red component (Cr), a 
blue component (Cb) and a luminance component (Y). Gehrmann teaches that this method is 
advantageous because an improvement of the picture quality can be achieved while using a 
smaller number of components. Therefore, It would have been obvious to one of ordinary skill 
in the art at the time the invention was made to perform the refining step as taught by Parulski et 
al in the YCbCr color space as taught by Gehrmann in order to achieve an improvement of the 
picture quality while using a smaller number of components 

8: Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over USPN 5,914,748 
Parulski et al in view of USPN 5,684,898 Brady et al in further view of USPN 5,825,909 Jang. 

Parulski et al in view of Brady et al teaches the claimed invention as discussed above in 
Claim 1, Parulski et al teaches on Column 3, Lines 43-46 that an additional refining step is used 
to better classify foreground pixels and background pixels. Parulski et al teaches that this process 
can be achieved by utilizing a noise reduction algorithm to reduce the noise in the difference 
image. Parulski et al does not teach that the additional processing step can use anisotropic 
diffusion to better classify the foreground and background pixels. Jang teaches on Column 6, 
Lines 47-66 that the first step for segmenting an image is the step of image smoothing. Jang 
further teaches on Column 7, Lines 40-47 that anisotropic diffusion filters may be used for the 
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image-smoothing step. Therefore, It would have been obvious to one of ordinary skill in the art 
at the time the invention was made to modify the invention of Parulski et al to utilize the image 
segmentation process of Jang that includes a first step of image smoothing using an anisotropic 
diffusion filter for the refining step in order to better segment the foreground image from the 
background image. 

9: Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over USPN 5,914,748 
Parulski et al in view of USPN 5,684,898 Brady et al in further view of USPN 5,710,602 Gardos 
et al. 

Parulski et al in view of Brady et al teaches the claimed invention as discussed above in 
Claim 1, Parulski et al teaches on Column 3, Lines 43-46 that an additional refining step is used 
to better classify foreground pixels and background pixels. Parulski et al teaches that this process 
can be achieved by utilizing a noise reduction algorithm to reduce the noise in the difference 
image, Parulski et al does not teach that the additional processing step can use morphological 
filtering to better classify the foreground and background pixels. Gardos et al teaches on Column 
8, Lines 33-37 that it is advantageous to use a morphological filter after an initial pixel-level 
mask is generated in order to decrease the false foreground detections, which tend to occur along 
stationary edges. Therefore, It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to perform morphological filtering as taught by Gardos et al in the 
additional processing step of Parulski et al in order to decrease the false foreground detections 
which tend to occur along stationary edges. 

Conclusion 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to James M Hannett whose telephone number is 703-305-7880. The 
examiner can normally be reached on 8:00 am to 5:00 pm M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wendy Garber can be reached on 703-305-4929. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

James M. Hannett 

Examiner 

Art Unit 2612 

JMH 

November 11,2004 




